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(54) (57) CnOCOB PEMOHTA OBfrUWOfl 
KO/lOHHbl, BKJiioMaiotuHfi cnycK b nee nxj>- 
pHpoBBHHoro naipy6Ka h pactUHpexfie noaien 
Hero ao ah3 Mdpa oocbahoA kojiohhu nyrtu 
npoTHJKKH Mepe3 Hero MHCTpyMeicra, otauhmo- 
wu&ch Tew, mo, c ue/ibio noBbiujeHHH HaAexc- 
hocth nepeKpwTHH HHTepsayia HapyuiCHHn, 
onycKaioT Aona/iHHTe/ibHbifi rafcpHpoBaHHufi 
naTpyooK h ycTaHasvi it Bator c 3a30po« no TOp- 
uy c ocHOBHbiM, - pacuiHpRiOT o6pauieHHyio k 
ocHOBHOMy naTpy6xy KOHtteayio Macrb Aonan- 
HHTejJbHoro natpy6KB h CMeiuam cro ao y no- 
pa b panee ycraHOMeiiHbiA: a 33tcm npoTnnt • 
BaioT MHctpyMeHT Mepe3 accb iiaTpyfoK, 
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UtHMCMUM I IN .U»hfU» tU't fpVi* I H'IIKh' TM 

|l MfViUHUV Kii.loMM.IX tkH.IAHH IIC^IMHOH If 

I ,i Milton M|»OMlJlll.U'IMHK*fH. R MaCflHH'lll lipil 
k;illltT«l.lkllllM pCMWMlC HCKMAHM* MI.10HII. 

IlimvTtMi ciUHci6 \t i;iHiiBKM nnjipiipoiiainiti 
10 nnip\6h;i b Tp\6a\ ii\tcm pacimipcuiiR cm 

IMKpt'.HTBilM BipUBa 

llc.vn'TaiKOM Aanworo cnoio6a RB.iflCTCR 

Hlf IKOC KJMCCTno peMOIITfl. 'ITO nAbflCllflCltTH 

ipy;iiiocTitK> oOccncHCiniR paBieoMcpnoru pac- 
iintpoitiiM riMjipifpoHaitimro naTpy6K3 110 bccm 

A.1MHC ripil ClUbHOM IIOBpe/KACHHI! KOAOMHbJ 

II ftaibtuoii iicviiihihc aapRA3 oocaAH3fl K0.1011- 
11a mo>kpt 6wTb napyuieiia, a iiepaBHOMcpiioc 
paiiiiiipciiiic itaTpy6ka npiiBoanT k yMCHMiie- 
iittMi oro npoxcuiioro cchchhr. 

Haiifcucc 6.iii:ikhm k upexiaracvowy hu- 
.irctch cuocnft peMOHTa ofcaaHofi koliohhm, 
BiwiwianumiH cnycK b nee ro<|>pHpoBaHiioro 
rmpyfika n pacuinpcHiic nocACAnero ao am- 
aweipa oOcnAHOH Kaioinibi nyTeM npouuKKH 
♦tepca ncro niicTpyMCinra [21- 

HeiorraTOK lUBCCTiioro cnocotia 3aieno- 
•lacTCH b Ma/iofi naae>KHOCTH nepeKpbiTHH ao- 

ItU liapyiHCIIIIH. MTO CBH33H0 C B03MO)KHOCTbK> 
iMV'iaCH B npaKTHKC pCMOHTa o6caAHbix KO- 

.loiiii. Koraa iiocic ycTaiioBKii ro<J>pnpoBaiiMo- 
10 naTpy6K» iicrepMeTHMHtxTb coxpaHReTCR. 

lipilMCM 30HH IICrepMeTHHHOCTII, K3K npaBIIAO, 

Maxo.iMTCfl licnocpeacTBCHHo Haa iuhi noa yc- 
TaiioaioniiuM paHee f iaTpy6KOM. /liiKBHAiipo- 
Han» *iy Herep\ivni«iHOCTb mo>kho TOflbKO ny- 
tcm ycTaHOBKii AonaiHirreJibHoro naTpyfina b 
crbiK k ywe ycfaHOB-ieHHOMy. 

lie.ib H3o6peTeHHH — noBbiweHHc Hanem-, 
ikxtii ncpcKpuTMB miTepBajia HapyuiCHiiB. 

ri(KT 3B.1CH nan ue^b aocTHraeTCR TCM. MTO 

B VIUHTOfie pCMOHTa 06C3AHOH KO/IOHHbl, BKJ1IO- 

«iaioiitCM cnycK b nee ro<}>pHpoB3iiH0ro naipyO- 
Ka 11 paciiniponiic nocjioncro ao jiMaiieTpa 06- 
canHofi KaioHHw nyTCM npoTRJKKH nepc3 Hero 
iiHCTpyMCina. cnyckawT aono^HHTc-ibHWH ro<|)- 
pupoBaiiHWH naTp\6oK ti ycT3H36JiHB3iOT c 3a- 
aopo* no Topuy c ochobhwm. pacuiiipniOT 66- 
pauieHHyto k ochobhom)' naTpyCxy KOHuesyio 
MacTb aono.itnne.ibHoro itarpydKa 11 CMeuiaiOT 
ern ynopa b pa nee ycTaiiOBJieH hum, a 3a- 
tcm MpoTuriiBaiOT MHCTpyM6HT Mepea Becb naT- 
P>6ok. 

Ha (Jiur. I -5 noKa3aKa noc.ieAOBaTejib 
HfK'T b ycTaiioBKii iiono.i MMTc^bHoro na7py6Ka 
ima ochobii^m: Ha (f)Hr. 6—10 — to >ne. npH 
yCT3H()BK6 Aono.iHHTe.ibHoro uaTpy6Ka noA 
ochobhwm; Ha 4> ,,r - H — ccmchhc A — A Ha 
ifmr. 3. 

CniK-06 BK.iiOMaeT nocJieAOBaTeAbHocTb one- 
pamiH 1 liHCTpyveHTOM I. HanpHMep. c paAH- 
a.ibiio pat 'UtiipflioiuHMCfl kohuom. H HcTpyMeiiT 
oiiycKaioi b c kb a>KHH y Ha Tpy6ax 2 k MtCTy 3 
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M.jpMiirMn*! .i.;imm"i M*.i>iiiiii4 * |i«ii«t.niu i«-.n. 

HUM rcHt«pHp<>PaMIIU\l liaipVOKUM t If \ltnjni\l "1. 

IhKMiMonaiiMbHiH'iii oiirpaiiiiH n«» »-nm •■»"•> 
npii pa6<»rf ciiiLiy anrpx ((J>ht.-1 . r 0 >Via- 

HOH.10HHIJH paHCT ll.iaCTMpb B BHAl" ro^])pH|Hf 

* Bamioro naTp\fixa 6 aantiMaoT ucMoweHiic. no- 
Ka3aHiioe Ha ^nr. I, 11 Hapyuiemie 3 o6caAH<>H 
KaioHHH ocTaeTcn Henepf KpuTbiM. HamtHan ot 
, ro-iOBu ruacTNpH 6 11 Bbiuie. IIono.THMTcih- 
iibjft ro<tpnpOBaHHbiH narpyOoK 4 ouycKaercR 
tO k paHce ycTaHoaiemioMy iwarTwpK) 6 c hh- 
TcpBa.ioM ot Hero no Topuy. 

3 a tcm b Tpyftax 2 co:uann icifibiTomiuc 
.laikieinie >khak(ktth, paBHoe 1/3 pa6<»Mero aub 

.leHHfl. B 3TO BpCMH II HCTpVMCIIT I pacilllipHtT 

J5 inacTupb a npe.icnax. noKasaHiiux tin ifwr. II. 
t. r. lie iiaiHocTbio. CuenjieHne n.iacTbipH c ko« 
.khihoh npoiooHACT .iiiuib* no RbicTynaM. I1pi< 
bccm stom npoTH)*VKa HHCTpyMciira I b inar- 
rupc (<)>iir. 2) cocraB.tncT Hana^ibHyio hbciu 

CrO A.1IUIbJ. HTO I103B0.1IIT .lerKO CABIIHyTb (TO 
20 BHII3 yilOpOM 5 AO KOHT3KT3 B pailP€ VCTailOH- 

.leHHUH n.iacTupb 6 ftea Hax.iecTKii (<t>nr. 3 
h 4 ) 11 liepeKpbirb HinepBaj mp^ka)' hiimh no- 
noiHHTeAbHbiM rwacThipeM 4. 

fl0CAC 3T0rO AaBACHIIC HCHAKOCTM B MHCTpy* 

xeHTc I cHiiwaioT ao HyAfl. PaAHa.ibiibie Ha- 
25 rpy3KH HHCTpywcHTa I Ka naTpy6oK 4 yMCHb- 
tuaioTCfl. 11 oh nepeBOAHTCB b HaMa.ibHoc- 110- 
Aowewie (<J>iir. 3). VnopoM 5 CMeiuaioT naTpy- 
60K 4 BHH3 ao ynopa B.paHee ycTaiioajien- 
Hbifi anacTupb 6. nep€KpuBaB HHTcpBa.i Hapy- 
30 uieHiin ((J>Hr. 4). Hii>KHHfl MacTb naTpy6Ka 4 
yniipaeTCH b BcpxHiow MacTb paHee ycTa hob* 
-neHHoro tuiacTbipfl 6. B Mecre cocahhchub no- 
^yqaeTcn rcpMCTMMHoc coeAHiieiiHe AByx toh- 
koctchhwx njiacT«peH h nocie BToro hhctpv 

MCHT I UpOTBTHBaiOT HCpe3 liaTpy6(lK 4 AO Bbl- 

35 xoAa 113 Hero (4mr. 5). 

B npo»i3BOAcTBe pa6oT no ycTanoBKc iwac- 
Tbipn b o6caAHOH KOAOHHe ecTb BapnaHT.. Kor- 
aa nAacrbipb pacuJHpReTCB HHCTpyMeHTOM I 

CBepxy BHH3- 

riocAeAOBaTe-ribHOCTb oiiepauiiM no npeA-ia- 
40 raeMOMy cnoco6y b btom c^ynae ana-iorHHHa 
nepBOMy sapnaHTy. TOJibKo Aono/iHHTejtbHbJH 
naTpy6oK 4 ycTaHaBAHaaiOT 33th>kkoh Tpy6 2 
BBcpx ao ynopa b paHee ycTaHOB/iCHHbifi nJiac- 
Tbipb 6 B 06caAH0H KOAOHHe ((J)Hr. 6-10). 
45 TaKHM o6pa30M, Hcnojib3yn npeAJiarae.MbJH 
cnoco6 coeAHHeHHH n<nacTbjpefi mo>kho nofiu- 
cHtb HaAOHHocTb nepeKpwTHR HapyuieHHoro 
HHTepBajia o6caaHOH kojiohhu. 

ripe/uiaraeMbiH cnoco6 ycTpaiiqeT noBTOp 
Hoe ueMeHTHpoaaHHe o6caAHbix kojiohh Mepea 
50 aec{)eKT b Kanomie. 

YcTaHOBKa /iono.iiiHTe^bHoro n.iacTwpfl 3h;i 

'JKTeAblfO COKpaTHT H BpCMH. 33Tp3MH BafMOe 

Ha npHroTOB^eiine h 3 n k h m k y vtaTcpnaAOB mc 

pe3 aCC()CKT B K0.10HHC. 
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(54) (57) A METHOD FOR REPAIR 
OF A CASING, including lowering a 
corrugated sleeve into the casing and 
expanding said sleeve to the diameter of 
the casing by pulling a tool through it, 
distinguished by the fact that, with the 
aim of improving the reliability of sealing 
of the damaged section, an additional 
corrugated sleeve is lowered and placed 
with a gap between the end and the main 
sleeve, the terminal portion of the 
additional sleeve that faces the main 
sleeve is expanded and it is moved to the 
previously placed sleeve as far as it will 
go; and then the tool is pulled through 
the entire sleeve. 
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The invention [illegible] leaks in well casings in the oil and gas industry, in particular 
when making major casing repairs. 

A method is known for placing a corrugated sleeve in pipes by expanding it by means 
of explosion [1]. 

A disadvantage of this method is the low quality of the repair, which is explained by 
the difficulty of ensuring uniform expansion of the corrugated sleeve over the entire length. 
When the damage to the string is considerable and the charge is large, the casing may fail, and 
nonuniform expansion of the sleeve leads to a decrease in its flow area. 

The method that is closest to the proposed method is a method of casing repair 
including lowering a corrugated sleeve into it and expanding the sleeve to the diameter of the 
casing by pulling a tool through it [2]. 

A disadvantage of the known method involves the low reliability of the seal for the 
damaged zone, which is connected with the possibility of cases in practice of casing repair 
when a leak remains after a corrugated sleeve is placed, where the leak zone generally is 
located directly above or below the previously placed sleeve. This leak can be eliminated only 
by placing an additional sleeve butted against the already placed sleeve. 

The aim of the invention is to improve the reliability of the seal for a damaged section. 

The proposed aim is achieved by the fact that in the casing repair method including 
lowering a corrugated sleeve into the casing and expanding the sleeve to the diameter of the 
casing by pulling a tool through it, an additional corrugated sleeve is lowered and placed with 
a gap between the end and the main sleeve, the terminal portion of the additional sleeve facing 
the main sleeve is expanded, and it is moved to the previously placed sleeve as far as it will go, 
and then the tool is pulled through the entire sleeve. 

Figs 1-5 show the sequence for placement of the additional sleeve above the main 
sleeve; Figs. 6-10 show the same when the additional sleeve is placed below the main sleeve; 
Fig. 1 1 shows the A — A section in Fig. 3. 

The method includes a sequence of operations with tool 1 , for example, with a radially 
expanding end. The tool is lowered into the well in tubing 2 to the location 3 
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of the damage to the casing, with additional corrugated sleeve 4 and stop 5. 

Sequence of operations according to the method when working from the bottom up 
(Figs. 1-5): The previously placed patch, in the form of corrugated sleeve 6, occupies a 
position shown in Fig. 1, and the damage 3 to the casing remains unsealed starting from the 
end of patch 6 and above. The additional corrugated sleeve 4 is lowered to the previously 
placed sleeve 6, with a gap between their ends. 

Then a gage pressure of the fluid equal to 1/3 of the working pressure is created in 
tubing 2. At this time, tool 1 expands the patch within the limits shown in Fig. 11 [sic], i.e., 
not completely. The patch bonds to the casing only at projections. For all that, pulling of tool 
1 in the patch (Fig. 2) occurs in the initial portion of its length, which makes it possible to 
easily move it downward by means of stop 5 until contact is made with the previously placed 
patch 6 without overlap (Figs. 3 and 4) and to seal the section between them with additional 
patch 4. 

After this, the pressure of the fluid in tool 1 is reduced to zero. The radial loads of tool 
1 on sleeve 4 decrease, and it is carried to the initial position (Fig. 3). By means of stop 5, 
sleeve 4 is moved downward as far as it will go to the previously placed patch 6, sealing the 
damaged section (Fig. 4). The lower portion of sleeve 4 rests on the upper portion of the 
previously placed patch 6 At the location of the joint, a leaktight joining of the two thin- 
walled patches is obtained, and then tool 1 is pulled though sleeve 4 until it emerges from it 
(Fig- 5). 

In carrying out operations for placement of a patch in a casing, one embodiment 
involves expansion of the patch by tool 1 from the top down. 

The sequence of operations according to the proposed method in this case is 
analogous to the first embodiment, except the additional sleeve 4 is placed by pulling tubing 2 
upward as far as it will go to the previously placed patch 6 in the casing (Figs. 6-10). 

Thus by using the proposed method of joining patches, the reliability of sealing for a 
damaged section of casing can be improved. 

The proposed method eliminates repeated cementing of casings through a defect in the 

string. 

Placement of an additional patch also significantly shortens the time required for 
preparation and injection of materials through a defect in the string. 
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[see Russian original [see Russian original [see Russian original [see Russian original 
for figure] for figure] for figure] for figure] 



Fig. 1 Fig. 2 Fig. 3 Fig. 4 
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[see Russian original [see Russian original [see Russian original [see Russian original 
for figure] for figure] for figure] for figure] 

B B 

Fig. 5 Fig. 6 Fig. 7 Fig. 8 
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[see Russian original [see Russian original [see Russian original 
for figure] for figure] for figure] 

A— A 

Fig. 9 Fig. 10 Fig. 11 
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